In this study, we investigate a kind of Duffing type p -Laplacian-Like equation. Some new criteria for guaranteeing the existence and uniqueness of periodic solution of this equation are given by using the Manásevich-Mawhin continuation theorem and some analysis techniques. Our results improve and extend some known results from the literature.
Introduction
In this paper, we consider the existence and uniqueness of periodic solution for the following nonlinear equation with p-Laplacian-Like operator ), ( )) ( , ( ) ( ' )))' ( ' ( ( t e t x t g t Cx t x = + + φ (1) where g is continuous and differential on 2 R , and e is a continuous function on R with period 0 > T , C is a given constant; moreover, φ is called p -Laplacian-Like operator satisfying the following conditions: , it is a special case of φ . However, there are few results about the existence of periodic solutions to Eq. (1), the difficulty lies in that φ is more complicated than p-Laplacian operator and φ has no concrete form. There are many results about p-Laplacian operator, see examples [1] [2] [3] [4] [5] [6] [7] .
Recently, Wang [8] considered the following p-Laplacian equation
Under some conditions, they have obtained the existence and uniqueness.
, that is to say Eq. (2) is a special case of Eq. (1). Our main results read as follows: Theorem 1. In the problem (1), assume that ) A
( 1 There exists a constant
hold.Then Eq. (1) has an unique periodic solution. Some lemmas and notationsThe following lemma 1 is necessary for the proof of Theorem1. C such that the following conditions are satisfied:
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The equation 
has at least one T -periodic solution on Ω .The following notations will be used throughout the rest of this study.
The proof of theorem 1
We are now in the position to give the proofs of Theorem 1.Proof. We will prove theorem in two steps.Existence.
We will show that Eq. (1) has at least one T -periodic solution. Consider the homotopic equation of Eq. (1):
First, we prove that the set of the T -periodic solution to Eq. (3) is bounded in
, which implies that there exists a point
By ) A ( 1 and (4), we have (5), we obtain
Then we get
By (4), (6) and Holder inequality, we have
This means condition
of Lemma 1 is satisfied. Next we show condition 
be two T -periodic solution of Eq. (1), and
it follows from (10) that
Now, we claim that
We argue by contradiction . Suppose there exists Hence , Eq. (1) has an unique T -periodic solution. The proof of Theorem 1 is now completed
